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THE ENIGMA OF LIFE. 

(1) The Evolution of Life. By Dr. H. Charlton 

Bastian, F.R.S. Pp. _xviii + 3i9; with diagrams 
and many photomicrographs. (London : Methuen 
and Co., n.d.) Price 7s. 6 d. net. ij/V*' 

(2) The Nature and Origin of Life* in thejMght of 
New Knowledge. By Prof. FdJiY/Lo^Wantec. An 
introductory preface by J\.ohprt K.KDuncan, author 
of “The New Kno^fed^.,”/Pp. xvi + 250; 21 
figures. (Lepdon : -Hoflder and Stoughton, 1907.) 
Price 6 s. n el.' /j 1 

(1) T"XR. h/c’&^RLTON BASTIAN re-affirms his 
i-J conviction /that living organisms continue 
to arise from not-living material. It is a long time 
since, in his “Beginnings of Life ” (1872), Bastian 
sought to establish the reality of this “ archebiosis ” 
and also of heterogenesis—that strange process by 
which organisms or parts of organisms of definite 
kind give rise to organisms of a quite different kind, 
as when the ovum of the rotifer Hydatina produces 
the infusorian Otostoma. In . 1876-7 there was a 
notable and useful controversy between Bastian, on 
the one side, Tyndall and Pasteur on the other, the 
issue of which seemed to most experts to be that 
Bastian failed to make good his case for the present- 
day occurrence of spontaneous generation. The 
claims of professional work forced the heretic to 
renounce his investigations for about twenty years, 
but he has recently been able to return with unabated 
vigour to the study of both heterogenesis and abio- 
genesis. His “ Studies in Heterogenesis ” and his 
work on “ The Nature and Origin of Living Matter ” 
have been already reviewed in Nature, and we have 
now before us an account of his recent researches 
on “ archebiosis ” and a clear exposition of his views 
as to “The Evolution of Life.” It is impossible not 
to admire the author’s strong desire to get at the 
truth, the courage of his convictions, and his in¬ 
comparable good humour. 

Dr. Bastian begins by indicating some of the 
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objections to the term “ spontaneous generation,” 
which is almost as bad as “ generatio equivoca”; 
he advocates the use of the word “ archebiosis 
the past or present origination of living things from 
not-living material—and he contrasts it with “ hetero- 
genetic reproduction,” which presupposes pre-exist¬ 
ing organisms. In the first part of his book he 
points out that inorganic evolution (recently studied 
in ways not a little upsetting) has not stopped, and 
argues against the dogmatism of those who, while 
admitting that archebiosis probably occurred very 
long ago, refuse to discuss the possibility of its occur¬ 
rence now. Because it has been shown that maggots 
are not really produced by the flesh in which they 
crawl, it does not follow that minute specks of living 
matter may not arise de novo in suitable not-living 
fluids, and to base the formula omne vivum ex vivo 
on the “ past experience of mankind ” is ridiculously 
naive. It has become the fashion to call “ spon¬ 
taneous generation” a “chimera,” and the study 
of it a search for a mare’s nest. But. “ neither 
Darwin, Huxley, nor Spencer ever undertook any 
experimental work on this subject themselves,” and 
as for Tyndall and Pasteur, both were convinced 
beforehand. The whole story is gone over again 
(pp. 95-228), and it is (psychologically, at least) very 
instructive. Since 1878, Dr. Bastian had not, before 
the present work, published anything on the subject 
of archebiosis, save one chapter in his 1905 volume, 
and it is interesting to read his retrospect of a famous 
controversy and his undismayed conclusions in spite 
of all. 

“Mere observation,” the author points out, “can 
never settle the question whether Archebiosis does or 
does not take place at the present day.” In a fluid 
believed to be quite not-living, minute living 
creatures appear, but observation cannot decide 
whether they arise from invisible germs of pre¬ 
existing organisms, or “ whether they have come into 
being in the mother liquid as a result of life-giving 
synthetic processes.” Therefore we must resort to 
experiment, and the fallacies to be guarded against 
are two. The heat employed in the sterilising process 
must be adequate to kill all pre-existing living things 
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within the experimental vessels, and there must be 
no subsequent contamination with atmospheric germs. 
Therefore Bastian heated his fluids to 115° C. or 
130° C., and hermetically sealed the tubes. But 
these precautions involve disadvantages; the de¬ 
grading effect of the initial purifying heat process 
may render the medium unfit for the occurrence of 
future processes that may lead to life-origination, 
and the glass of the hermetically sealed vessel in 
which the fluid is contained partially excludes actinic 
rays which might be potential, or at least helpful, 
in bringing about the combinations in question. In 
spite of these disadvantages, Dr. Bastian found living 
creatures—“ Bacilli, Vibriones, Cocci, Streptococci, 
Torulas, and other germs of Fungi ”—in saline solu¬ 
tions within tubes that had been heated at 115 0 C. 
to 130° C. for from ten to twenty minutes, and the 
present subdirector of the Pasteur Institute has de¬ 
clared, in regard to spores of bacilli in all such fluids, 
that “a temperature of 115 0 C. sterilises them com¬ 
pletely and most rapidly.” Some of the photomicro¬ 
graphic figures of “ organisms ” are not very like 
organisms at all, but others are. The alternative 
interpretations are (1) that Dr. Bastian’s methods 
were not rigorous enough; (2) that the fatal tempera¬ 
ture has been estimated at too low a figure; (3) that 
contamination occurred during the preparation of the 
photographed slides, or (d) that archebiosis actually 
takes place. Personally, we are not disposed to 
accept the last interpretation until every possibility 
of error has been excluded, and we are not convinced 
by Dr. Bastian’s “ final decisive experiments.” We 
suspect that the sterilisation was imperfect; we 
suspect that there were “ germs ”—where we have 
often seen them—on the slides and cover-slips; we 
suspect everything to a degree that Dr. Bastian-— 
with a tolerant smile—would say outrages common 
sense. For we belong to the prejudiced, illogical, 
conservative sect of St. Thomas who doubt and doubt. 
The whole business is so analogous to belief in 
“ spooks ” that no amount of argument is of any 
use until we have seen for ourselves. Why, then. 
Dr. Bastian says, will you not experiment? And 
why will you not, in the name of St. Thomas, point 
out precisely where my experiments are fallacious? 
As to the first question, we think the answer is that 
we regard archebiosis as so great a miracle that we 
do not expect to see it repeated. As to the second 
question, we do not know what to answer, unless it 
be that the sterilisation was inadequate, or that the 
preparations were contaminated before the photo¬ 
graphs were taken. At the same time, recent 
physicochemical discoveries centred around the fact 
of radio-activity warn us that dogmatism as to possi¬ 
bilities is far from being consistent with the truly 
scientific mood. 

Harking back to heterogenesis, perhaps it may be 
useful to say that Dr. Bastian was good enough to 
show us the mummy of an Otostoma reposing 
within the egg-case of Hydatina. There can be no 
doubt about it. But what remains unproved is that 
the organisation of a Hydatina ovum gives rise by 
heterogenesis to the organisation of the infusorian 
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Otostoma. We suspected parasitism, and we watched 
many oVa of Hydatina. But neither the expected nor 
the unexpected happened. On one occasion, however, 
Dr. John Rennie, lecturer on parasitology in the 
University of Aberdeen, an expert investigator who 
was good enough to assist in watching for the advent 
of Otostoma, observed two (not identified) infusorians 
moving inside the’rotifer’s egg, but he did'not re¬ 
gard the phenomenon as a proof of heterogenesis. 
As a matter of fact, the egg-envelope showed a 
small split, through which the infusorians soon 
passed out, doubtless following the path by which 
they formerly entered. 

(2) Prof. Felix Le Dantec has entitled his book 
“The Nature and Origin of Life,” but with a 
humour which we appreciate he has entirely shirked 
the question of origin, only referring to it in a casual, 
half-hearted sort of way on the last page, where he 
tells us that “ the time will come when methodic 
analysis will allow of a reasoned synthesis ” of proto¬ 
plasm. It is probable that the solution will be found 
in the study of diastases. 

“ When the effective synthesis is obtained, it will 
have no surprises in it—and it will be utterly useless. 
With the new knowledge acquired by science, the 
enlightened mind no longer needs to see the fabri¬ 
cation of protoplasm in order to be convinced of the 
absence of all essential difference and all absolute 
discontinuity between living and not-living matter.” 

Prof. Le Dantec’s book—which discusses the 
nature of life-y^ranges over the whole field of biology 
from bacteria td the nervous system, from karyo- 
kinesis to mutations, from tropisms to natural selec¬ 
tion, and he leaves one with the general impression 
that even “ in the light of new knowledge ” the 
riddle of “ life ” remains very 1 obscure. In a popular 
elusive manner, with abundant concrete illustrations, 
the author seeks to show that the living creature is 
a mechanism and nothing more, and that “ the study 
of life belongs to chemical physics.” “A higher 
animal such as man is a mechanism of mechanisms 
of mechanisms, ” This rather cryptic conclusion is 
expanded into the statement that man is an 
anatomical mechanism of colloid mechanisms of 
chemical mechanisms. The wonder is that they all 
hold together. “ More and more the living being 
appears to us a superposition of dead things.” But 
it is a fell superposition. “ A rat trap would be alive 
if, while exercising its normal function of loosing 
its spring, it should impress on its constituent sub¬ 
stances a chemical activity whose result would be a 
tension of the spring tighter than before.” This 
seems to us rather a clap-trap theory of life. We 
mean that the author gives the problem a false 
simplicity; he conveys the impression that we can 
really give a mechanical re-description of the develop¬ 
ment, the growth, the reproduction, the behaviour, 
the evolution—the life of living creatures. But he 
does not go thoroughly enough into any single 
instance to win conviction, and he is continually re¬ 
treating into the mystery of colloids. Some of his 
utterances strike us. as rather intemperate, as when 
he tells us that “life is an aquatic phenomenon,” or 
that “ Life is only a surface accident in the history 
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of the thermic evolution of the globe,” or that “ The 
fact of being conscious does not intervene in the 
slightest degree in directing vital movements.” Yet 
when we were conscious of this sentence we turned 
back several pages and re-read the preface, where 
the editor takes an optimistic view of mechanistic 
theories. 

The author has full faith in the theory of epipheno- 
menal consciousness; it is a negligible shadow. He 
prefers to keep to the purely objective, e.g. the 
mechanism of colloids and the polarities of the cell. 
He is very strong on bipolarity. “The living cell 
is a bipolar apparatus, since it needs a cytoplasm 
and a nucleus.” “ In each bipolar element of proto¬ 
plasm there is a male pole and a female pole.” 
“ Maturation is explained by the disappearance in 
cytoplasm and nucleus of all elements of the sex 
opposed to that of the mature element finally 
obtained.” “ Fecundation is the operation in which 
the spermatozooid, introduced by sexual attraction 
into the ovule, completes by means of its male poles 
the female poles of the ovule’s elements, which are 
incomplete.” “Assimilation is a bipolar pheno¬ 
menon,” and “ alternating generation is also related 
with the bipolarity of the living elements.” All this 
is “in the light of new knowledge,” as is also the 
conclusion that “ strictly speaking there is never any 
hereditary transmission except of acquired char¬ 
acters.” The author corrects some of the errors of 
Claude Bernard, Darwin, and Weismann. 

The book has been translated by Stoddard Dewey, 
and it is just possible that the original may have 
suffered a little. “ If the hen fabricates the egg, the 
egg in its turn will fabricate the hen. We shall not 
therefore be astonished when we come to verify the 
marvellous phenomenon which governs the entire 
evolution of living beings : the heredity of acquired 
characters.” “Lichens result from the association 
of seaweed and mushrooms.” This lacks precision. 
“ The embryology of an animal reproduces its 
genealogy.” This lacks elegance. Speaking of 
crabs and lobsters, he says, “All variation, all 
modification is limited in such animals to this pheno¬ 
menon of moulting.” This lacks clearness. 

J. A. T. 


ZOOLOGY OF THE INDIAN OCEAN. 

(1) The Fauna and. Geography of the Maidive and. 

Laccadive Archipelagoes. By j. Stanley Gardiner. 
Vol, ii. Part iv. and Supplements i. and ii., with 
index. Pp. 807-1079; 34- plates mjd figures in the 
text. (Cambridge : UnivfejpjiyATnbss, 1905 and 
1906.) 1 / if/y^ I 

(2) An Accoimt of jtfie'd/lcyonarians collected by the 
Royal IndicmfMffhie Survey Ship " Investigator ” 
in the InMafiilOcean. I. The Alcyonarians of the 
Deep Sea. By J. Arthur Thomson and W. D, 
Henderson. Pp. xvi+132; 10 plates, with colours. 
(Calcutta : The Indian Museum, 1906.) 

HE memoirs contained in the above-named publi¬ 
cations belong, if taken alone, to that large 
class of scientific papers which are commonly said 
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to be “of interest only to specialists,” but in reality 
they betoken much more than this, since they denote 
a great activity in the investigation of the biological 
problems presented by the Indian Ocean. Far from 
overlapping, they are complementary to each other 
and to a third piece of contemporary work which 
does not fall within the scope of this notice—the 
Ceylon pearl-oyster report. 

The research conducted by Mr. Stanley Gardiner 
upon the bionomical conditions or “ biocoenosis ” of 
the Maidive and Laccadive Archipelagoes, the earlier 
parts of which have been already reviewed in Nature, 
is now brought to a close with the completion of the 
second volume, and, as Mr. Gardiner points out in 
his concluding remarks, the whole report contains 
fifty-four separate papers by thirty-two different 
authors. It is not easy to estimate the value of this 
unique work, which will remain indispensable to all 
who are interested in Indian marine zoology and in 
coral reefs. Perhaps the best tribute that can be 
paid to it, as a whole, is conveyed in that accorded 
to one portion of it by Prof. H. Coutidre, the author 
of a report in vol. ii., part iv., upon the Alpheidas, a 
family of Crustacea frequenting coral reefs and other 
suitable localities in the tropics :— 

“ La collection comprend 76 espdces et varidtds, 
soit pres de la moitid des formes actuellement connues 
d’Alpheidae, et, parmi ces formes, 48 sont nouvelles. 
Aucune expddition n’a jamais atteint, meme de loin, 
un semblable rdsultat. Si la localitd choisie s’est 
montrde exeeptionnellement riche, il faut aussi que 
son exploration ait ete conduite avec une methode et 
une science de la recherche des espdces marines qu’on 
ne saurait trop mettre en relief.” 

Every naturalist who has worked along shores 
where corals grow is familiar with some members 
of the family Alpheidae, for which a satisfactory 
English equivalent seems not to have been invented. 
These Crustacea are so remarkable that a common 
expression calculated to convey some idea of their 
properties is to be desired, and the name of trigger 
shrimps may be suggested. Upon placing them in 
a glass jar, one is likely to be startled by a sudden 
report, often so loud as apparently to threaten the 
fracture of the vessel. The noise is made bv the 
snapping of one of their pincers of peculiar construc¬ 
tion. 

Although mainly systematic, Prof. Coutidre’s 
memoir will be welcomed by those who take an 
interest in the forms of animal life, not only because 
of his method of treatment, but especially on account 
of the admirably clear illustrations, which are re¬ 
produced from the author’s drawings on eighteen 
plates, besides text-figures. These are models of 
what such illustrations should be, and one shudders 
to think of the paper without them. There is some¬ 
thing wrong with Figs. 127 and 128 on pp. 855-6, 
the letters of the former not corresponding with the 
description, and the number of joints in the shaft of 
the outer antennular flagellum of male and female 
respectively not coinciding with the statement in the 
text—small blemishes of no account to the specialist, 
who can endure much. This work does not include 
a bibliography, and such references as are given are 
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